Radioimmunologic
evidences accumulated in recent years suggest that glycoprotein hormons within the endocrine glands exhibit molecular heterogeneity (Vaitukaitis, 1974; Prentice & Ryan, 1975; Maruo, 1976) . A previous report (Maruo, 1976) on studies of the mechanism of human chorionic gonadotropin (hCG) biosynthesis has provided evidence for the existence of hCG immunoreactive material larger than the wellcharacterized urinary hCG. The large immunologic species of hCG detected in extracts of chorionic tissues cultivated in vitro for a short period was eluted in the void volume of a Sephadex G-100 column. This immunoreactive void-volume material also contained components reacting in the anti-hCG-a system and in the anti-hCG-(3 system. It has been simultaneously suggested by radioactive amino acid incorporation studies that the immunoreactive voidvolume material seemed to play a precursor role in hCG biosynthesis. Finally, recent availability of the radio- hCG-a and hCG-ƒÀ, using the respective homologous assay system which has been previously described 
Heterogeneity of hCG with respect to immunoreactivity and biological activity
In order to search for the heterogeneity of hCG with respect to immunoreactivity and biological activity, each eluate on Sephadex gel filtration of extracts of cultivated chorionic tissues and culture media was measured by the radioimmunoassay and radioreceptor assay. The elution profiles of the extracts of chorionic tissue cultivated in vitro are illustrated in Fig.5 . The elution peak of hCG immunoreactivity demonstrated a shift away from the void volume to the more retarded area in relation to the increased time of culture and TISSUE cultivated for 5 hours MEDIUM at 5 hour-culture period Fig.6 . Elution profiles of immunoreactive hCG and bioactive hCG in the chorionic tissue cultivated in vitro for 5 hr and in its media from Sephadex G-100 column.
Top panel: in the placental extract after 5-hr culture, and bottom panel:
in the media after 5-hr culture.
Immunoreactive hCG was determined by the homologous radioimmunoassay and bioactive hCG by the radioreceptor assay using membrane-bound-receptor fraction of Parlow rat ovary.
a"shoulder" of immunoreactive hCG was simultaneously apparent on the right side of the peak, exhibiting molecular heterogeneity of immunoreactive hCG. In contrast, the elution peak of bioactive hCG determined by the radioreceptor assay was always apparent in the region of urinary purified hCG labeled with 125I used as a column marker without exhibiting heterogeneity. Within the chorionic tissues cultivated in vitro, the amount of immunoreactive hCG was much larger than that of bioactive hCG since biological potency of purified hCG used in this study was 15,000 IU/mg by an ovarian weight method. Fig. 6 displays comparison of the elution profile of the extract of chorionic tissue cultivated for 5 hr with that of the culture medium. After filtration of the medium, both peaks, of immunoreactive hCG and bioactive hCG were apparent near the region of 125I-hCG. A large amount of bioactive hCG was found within the 5-hr culture medium, relative to the amount of immunoreactive hCG.
Discussion
Reports from several laboratories, including our own, have demonstrated heterogeneity of glycoprotein hormones and their subunits. Evidence for the large species of luteinizing hormone (LH) in the pituitary has been reported by Reichert (1965) and Prentice and Ryan (1975) . Vaitukaitis (1974) and Maruo (1976) have described the existence of the large immunologic species of hCG in the placenta. There has been, however, no report concerning the characterization of the large immunologic species of hCG which appeared in the void volume of the Sephadex G-100 column. The present study infers some of the characteristics of the immunoreactive voidvolume material. demonstration of the appearance of authentic hCG to which the major radioactive peak shifts by tryptic digestion of "big hCG" incorporporated radioactive amino acid. We
have not yet confirmed such a shift of radioactive peak as noted above in the experiment of tryptic digestion of"big hCG". Heterogeneity in the molecular size of bioactive hCG was not found by the radioreceptor assay. HCG radioreceptor activity following the gel filtration of cultivated chorionic tissue extracts and of media was always eluted with a single peak in the region of 125I-hCG . This observation indicated that the receptor activity of authentic hCG is high but that of"big hCG"was diminished.
On the other hand, as shown in RESULTS, the authentic form of hCG might be a predominant form of the hormone in the culture media, whereas the large immunologic species of hCG might be a predominant form in the cultivated chorionic tissues. In fact Tojo et al. (1974) previously reported that hCG immunoreactivity in the chorionic tissue was about 12-fold greater than hCG bioactivity detected by an ovarian weight method and that there was a marked excess secretion of bioactive hCG, relative to immunoreactive hCG into the media with the increased time of culture. In detail, the amount of bioactive hCG in the media after 5-day culture was estimated to be about 40-fold greater than that in the chorionic tissue prior to culture, whereas the amount of immunoreactive hCG in the media was only about 2-fold greater than that in the chorionic tissues prior to culture. These results infer that the culture media rich in authentic form of hCG contain high hCG bioactivity while the chorionic tissues rich in large immunologic species of hCG contain higher immunoreactivity in comparison to bioactivity. These findings may be somewhat related with the observation of Ashitaka (1970) , Flury and Martin (1972) and Pala et al. (1973) 
